Enzymic synthesis of ether types of choline and ethanolamine phosphoglycerides by microsomal fractions from rat brain and liver.
The formation of product by ethanolamine phosphotransferases (EC 2.7.8.1) and cholinephosphotransferases (EC 2.7.8.2) in microsomal fractions from brains and livers of mature rats is increased several fold by 1,2-diacyl-sn-glycerols. With the addition of 1-alkyl-2-acyl-sn-glycerols, we have found an 11-fold increase with brain microsomes and a 20-fold increase with lvier microsomes in the synthesis of choline ether lipids (1-alkyl-2-acyl- and 1-alk-1'-enyl-2-acyl-sn-glycero-3-phosphorylcholines). For the synthesis of ethanolamine ether lipids (1-alkyl-2-acyl and 1-alk-1'-enyl-2-acyl-sn-glycero-3-phosphorylethanolamines), the stimulation of alkylacylglycerols was 7-fold for brain microsomes and 18-fold for liver microsomes. The alkylacyl glycerols (8 mM) also inhibited the synthesis of diacyl phosphoglycerides by 44 to 65%, indicating that the same ethanolaminephosphotransferases and cholinephosphotransferases are utilized for the synthesis of alkylacyl phosphoglycerides and diacyl phosphoglycerides. A desaturation of the alkyl groups may take place in the same reaction mixture. The rate of incorporation of phosphorylcholine into alkenylacyl glycerophosphorylcholines (choline plasmalogens) with alkylacylglycerols, cytidine diphosphate choline, and liver microsomes was 15 nmoles per mg protein per hour. The in vitro synthesis of choline plasmalogens with alkylacylglycerols had not been observed previously. The corresponding rate of incorporation of phosphorylethanolamine into ethanolamine plasmalogens was 10 nmoles per mg protein per hour, a value greater than any of the previously reported values for ethanolamine plasmalogen formation from alkylacyl glycerophosphorylethanolamines.